Stresses in Shear and Torsion 


27 


and 


IQ 
bh 2 


0.267 


The relevant torsional parameters are 


K = 0.263 x 4.2 x 1.4 3 = 3.03 
I< 3 = 0.267 x 4.2 x 1.4 2 = 2.20 


From Table 1.1, the modulus of elasticity for the structural steel is E = 29,000,000 psi. 
Therefore, 

G = 0.4 x 29,000,000 = 11,600,000 psi 
Since <j> = 0.0018, using Eq. (2.21) yields 
0.0018 x 11,600,000 x 3.03 


16 x 2.20 


1797 psi (12.4 N/mrn ) 
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Cross-sectional area, in . 2 (mm 2 ) 

Total enclosed area, in . 2 (mm 2 ) 

Arbitrary distance, in. (mm) 

Additional width dimension, in (mm) 

Width of cross section, in. (mm) 

Arbitrary distance, in. (mm) 

Modulus of elasticity, psi (N/mm 2 ) 

General symbols for forces, lb (N) 

Shear force on elementary area, lb (N) 

Modulus of rigidity, psi (N/mm 2 ) 

Depth of cross section, in. (mm) 

Moment of inertia, in . 4 (mm 4 ) 

Polar moment of inertia, in . 4 (mm 4 ) 

Torsional shape factor, in . 4 (mm 4 ) 

Section modulus for torsion, in . 3 (mm 3 ) 

Length, in. (mm) 

General symbol for bending moment, lb-in. (N-mm) 
Moment of resistance, lb-in. (N-mm) 

Twisting moment, lb-in. (N-mm) 

Shear load, lb (N) 

Outer radius, in. (mm) 

Radius of solid or hollow shaft, in. (mm) 

Bending stress, psi (N/mm 2 ) 

Wall thickness of tube, in. (mm) 

Arbitrary distance, in. (mm) 

Arbitrary distance, in. (mm) 



